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43.4°N). Children were excluded if they had conditions affecting growth, chronic 218 condition(s) except for asthma or severe developmental delay. 13 A detailed 219 questionnaire, adapted from the Canadian Community Health Survey, was completed by 220 the parent or guardian of each child at the time of enrolment to collect data on subject 221 characteristics and demographics. paranasal sinuses, pharynx, larynx, or trachea). 21 The ICD-10 diagnostic codes were 274 used to identify HSU for URTI in the DAD (HA) and NACRS (ED) databases. The most 275 responsible diagnosis was used and has been shown to have the highest predictive 276 accuracy. 22 OHIP fee-for-service physician diagnostic codes were used to define a URTI 277 for SV. See appendix A for included URTI diagnostic codes. In order to calculate Total 278 HSU, HA + ED + SV were combined. 279 280 HSU before 28 days of life was excluded to avoid complications from birth. Health 281 service episodes less than 2 weeks apart were considered a single event to avoid 282 counting multiple visits for the same URTI. Priority was given to hospital admissions, 283 then emergency department visits and then outpatient sick visits. 284
285
Other variables. Covariates that might influence the relationship between 25-286 hydroxyvitamin D and HSU were identified a priori through a literature review and 287 measured at the time of laboratory analysis or first TARGet Kids! visit (if laboratory 288 data were unavailable). These included age 23, 24 , sex 25 , number of children in the 289 household 26 , and daycare/preschool attendance [26] [27] [28] , and zBMI. 29 
291
Weight was measured using a precision digital scale and height was measured using a 292 length board for children under 2 years and a stadiometer (SECA) for children over 2 293 years. Body mass index (BMI) was calculated as weight in kilograms divided by height 294 in meters squared. 30 BMI z scores were calculated using World Health Organization 295 growth standards. 
Statistical analysis 299
The total number of HA, ED and SV for URTI were described as counts. For the 300 primary analysis, multivariable quasi Poisson regression was used to account for over 301 dispersion of the data. The association between 25-hydroxyvitamin D and a) Total HSU, 302 b) HA, c) ED and d) SV for URTI were tested. An offset was used to account for 303 variation in the window of observation. The models were adjusted by the covariates 304 specified above regardless of statistical significance to avoid bias that can result from 305 standard variable selection techniques. 32, 33 Sensitivity analyses were performed 306 repeating the primary analysis but including only children with 25-hydroxyvitamin D 307 levels below <50 and <75 nmol/L based on AAP/IOM and CPS reference cut-points 308 respectively to evaluate consistency of findings. [18] [19] [20] 
310
We assessed for multicolinearity for all covariates using the variance inflation factor 311 (VIF). 34 All VIF were <5 so we concluded that multicolinearity was unlikely to be a 312 problem in this analysis. higher levels during the summer and lower levels during the winter. To account for 316 variability in the date of blood sampling, we adjusted the exposure (25-hydroxyvitamin 317 D) for seasonal variability using the sine curve method described by Zhang et al. 35 This 318 allowed us to adjust for seasonal variation in vitamin D. Considering HSU was 319 measured in all seasons over a 2 year period and 25-hydroxyvitamin D was seasonally 320 adjusted, season is unlikely to be a potential confounder and was not included as a 321
covariate. 322 323
Non-linearity was explored through graphical presentation of the data and spline 324 analysis using 3 knots. A likelihood ratio test was conducted between the linear and non-325 linear models (nested models) to compare the goodness of fit. A p-value of 0.96 meant 326 we did not reject the linear model. 327
328
Multiple imputations were performed, using transcan in the R package Hmisc, on 329 covariates (number of children in the household, daycare/preschool attendance and 330 zBMI) in order to overcome bias that can result from missing data. 33 No variables had 331 more than 5% missing data. We did not impute missing data for the exposures or the 332
outcomes. 333 334
For the secondary analyses, the above multivariable quasi Poisson regression models 335 were repeated but with vitamin D supplementation in pregnancy and childhood as the 336 exposure variables with the same covariates and HSU outcomes. 337
338
All of the P values were 2-tailed and p<0.05 was considered statistically significant. All 339 statistical analyses were conducted with SAS 9.3 and R version 3. were for URTI, 431 (9%) children had at least 1 HA of which 21% were for URTI, 2191 362 (44%) children had at least 1 ED visit of which 23% were for URTI and 4883 (about 363 98%) children had at least 1 SV of which 19% were for URTI. (aRR: 1.01 and 95% CI: 1.00-1.02) (see Table 2 
and 3). 371
In the sensitivity analysis, no statistically significant association was found in the 372 for URTI. Given that URTIs in young children are the most common reasons for seeking 388 healthcare, understanding this relationship, could result in important preventive benefits. 389
In this study, the reasons for HA, ED visits and SV were similar to other North 390
American studies, 36 but we did not find clinically meaningful associations between 391 children's vitamin D serum level, prenatal or child vitamin D supplementation and HSU 392 for URTI. To our knowledge no study has yet evaluated vitamin D status and HSU for 393 URTI in a cohort of healthy young children. 394
395
Other studies, which have evaluated the association between vitamin D status and URTI, 396 have produced mixed results. [10] [11] [12] Two meta-analyses of RCTs, including both adults and 397 children, found that vitamin D had a protective effect against respiratory tract 398 infections. 10, 11 Another meta-analysis, which focused on RCTs in children, found no 399 association between 25-hydroxyvitamin D and risk of acute respiratory infections. London England, influenced overall HSU in children in the first 3 years. 2 They also 405 found no association between 25-hydroxyvitamin D concentrations in the children at age 406 3 years of age (n=65) and HSU. However, this study was limited by a small sample size 407 and only a small number of subjects had adequate (>50 nmol/L) vitamin D status at 408 delivery. 37 Grant et al. in Auckland New Zealand, found an association between vitamin 409 D supplementation, during the last trimester of pregnancy and the first 6 months of 410 infancy (placebo/placebo, 1000 IU/400 IU or 2000 IU/800 IU per day), among 260 411 mother-child dyads, and reduced primary care visits for acute respiratory infections from 412 6 to 18 months (p=0.048) for higher-dose vitamin D versus placebo. 38, 39 However, they 413 only had HSU data up to 18 months and combined data from different sources to 414 determine the outcome including: parent report up to 6 months of age, hospitalization 415 data up to 12 months and primary care visit data up to 18 months of age. 38 confounders. 40, 41 Further, this study was able to link clinical data from a large cohort 428 study and health administrative data from a publically funded health care system. 429
430
Limitations of this study include the observational nature thus causality cannot be 431 inferred. Secondly, health administrative data were not collected for the purposes of 432 doing research and thus the accuracy of physician billings may have led to 433 misclassification of the outcome. However, the use of the most responsible diagnosis has 434 been shown to have the highest predictive accuracy and lowest likelihood of 435 misclassification. 22 Third, we were unable to measure the dose or adherence of vitamin 436 D taken during pregnancy and thus we were unable to determine whether a dose 437 relationship exists between prenatal supplementation and HSU. Forth, OHIP fee-for-438 service physician billing data for outpatient sick visits is limited to 1 diagnosis per 439 encounter, and this may have resulted in missed outcomes. Finally, the mean 25-440 hydroxyvitamin D concentration in this population was 84 nmol/L (range 11 -355 441 nmol/L), which is similar to other national studies but may not have been sufficiently 442 low to demonstrate an association. 42, 43 However, in a sensitivity analysis, we did not 443 identify an association with HSU in the population of children (n=218) 
